An important first step for containing plant infestations is to map their location. This is similar to other types of containment efforts, such as those performed on toxic chemical spills or wildfires. Mapping efforts provide baseline quantitative information with which management can estimate mitigation costs, define priorities, and develop removal and restoration strategies.
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Invasive, nonnative species of plants, animals, and disease organisms adversely affect the ecosystems that they enter. Like "biological wildfires," invasive species can quickly spread and have the potential to affect nearly all terrestrial and aquatic ecosystems. The threats caused by invasive species have become one of the greatest environmental challenges of the 21st century in economic, environmental, and human health expenditures, with an estimated cost in the United States of more than $120 billion per year (Pimentel and others, 2005 What are the Ecological Impacts?:
Using Remote Sensing to Estimate Water Usage
In many places along the lower Colorado River, it was assumed that tamarisk had replaced native shrubs and trees. Yet, based on either analysis or air photos taken over the Cibola National Wildlife Refuge (CNWR NWR), Ariz., Nagler and others (2009a) found that the fraction of land covered with vegetation in 2005-2007 was similar to amount of land occupied by native vegetation in 1938. This work exemplified the fact that plant leaf area and fractional cover are determinants of leaf-area transpiration and ground-area transpiration. The bar chart reproduced here as figure 5 shows how these four things vary over homogeneous tamarisk sites at Cibola NWR (Nagler and others, 2009b) .
By combining field measurements with evapotranspiration (ET) estimates derived from MODIS, Nagler and others (2009a) found that although tamarisk grows better than native shrubs and trees in areas where salinity has increased, rates of transpiration are similar. This successfully demonstrates how remote sensing can be used to evaluate the ecological and hydrological effects of tamarisk invasion along the Colorado River. The finding that tamarisk does not have high rates of ET compared to native riparian species opens up the restoration alternative of combining tamarisk with native shrubs and trees in mixed stands to improve habitat value. This potential restoration option would be less daunting and seems more realistic than the option of completely removing and replacing all tamarisk with native species (Nagler and others, 2008; Nagler and others, 2009a 
Remote Sensing Data Sources

The remote-sensing products highlighted here come from only two of the many satellitebased sensors collecting data from our Earth's surface. Existing work has used (and future endeavors will explore) RADAR and LIDAR data, as well as hyperspectral and thermal sensors (National Academy of Sciences, 2007). The MODIS sensor is a key instrument aboard the National Aeronautics and Space Administration's (NASA) Terra (EOS AM) and Aqua (EOS PM) satellites. Terra MODIS and Aqua MODIS view the entire Earth's surface every 1 to 2 days, acquiring data in 36 spectral bands (groups of wavelengths). Since the Terra launch on December 18, 1999, the MODIS data have been improving our understanding of global dynamics and processes occurring on the land, in the oceans
Where can it Survive? Using Remote Sensing to Predict where Tamarisk will Grow and Thrive
As the saying goes, "an ounce or prevention is worth a pound of cure." The same principle is true for invasive species. If land managers are informed of where a plant might invade, they can take precautionary steps to prevent its introduction or respond rapidly to any early introductions before the plant becomes established and costly or impossible to contain. Indeed, the U.S. National Invasive Species Council has made "early detection and rapid response" a key component to the national strategy to combat invasives (National Invasive Species Council, 2008) . In an effort to map potential habitat for tamarisk, Morisette and others (2006) 
